ORGANIC ACIDS AS SUBSTRATES FOR STREP-
TOCOCCI. J. J. R. Campbell, W. D. Bellamy, and I. C. Gunsalus, College of Agriculture, Cornell University, Ithaca. Though certain potentialities of an organism may be studied by varying the growth conditions with a given substrate, others may best be studied by a change in the type of substrate. The reactions of lactic acid bacteria toward most organic acids seem to fall in the latter group.
Streptococcus fecalis (10 Cl) was grown in a neutral medium with various organic acids as energy sources and the growth compared to that obtained with glucose. On a molar basis, where glucose = 100, citric acid = 35, malic 20, oxalacetic 15, pyruvic 5.
The activity of cell suspensions harvested after growth on these energy sources has been tested in the Warburg apparatus. Glucose-grown cells were not active in the fermentation or oxidation of malic and citric acids. Malic-and citric-grown cells were 10 to 100 times more active in oxidation of their respective substrates than were other cells. Cells adapted to these acids fermented glucose more slowly than glucosegrown cells, but citric acid cells oxidized glucose more rapidly and with greater oxygen utilization than glucose-grown cells. Pyruvic acid also was oxidized more rapidly by citric-grown cells. The relation of these factors to the lactic acid fermentation was discussed.
GROWTH REQUIREMENTS OF STREPTOCOCCUS
FECALIS FOR TYROSINE DECARBOXYLA-TION. W. D. Bellamy and 1. C. Gunsalus, College of Agriculture, Cornell University, Ithaca. The effect of the growth medium upon the tyrosine decarboxylation activity of resting cells of Streptococcus fecalis (10 Cl) has been studied. Since Gale reported the optimum pH for the production and action of tyrosine decarboxylation to be 5, the activity of cell suspensions was tested in phthalate buffer, pH 5, using a Warburg apparatus. Rapid decarboxylation was obtained with cells from a medium containing 1 per cent tryptone, 1 per cent yeast extract, 0.5 per cent glucose and 0.5 per cent K2HPO4.
The tryptone could be replaced by acidhydrolyzed casein, fortified with cystine and tryptophane, without decrease in activity or growth. Acid-hydrolyzed gelatin was equivalent to casein in the medium for growth but yielded inactive cells unless supplemented with tyrosine.
When the tryptone was replaced by hydrolyzed gelatin, supplemented as above, a decrease in yeast extract from 1 to 0.2, per cent caused a marked decrease in the decarboxylation activity. The addition of pyridoxine and nicotinic acid restored the activity without materially affecting growth. Replacement of the yeast extract by accessory factors and salts yielded reasonably good growth. For rapid tyrosine decarboxylation, however, the pyridoxine and nicotinic acid were required in 5 to 10 times the concentration necessary for maximum growth. inoculums were used. Glutamine, asparagine, p-aminobenzoic acid, choline, inositol, and folic acid concentrate, added singly or in combination, did not alter the growth of these strains. A mixture of 20 amino acids successfully replaced the casein hydrolysate for the 18 cultures tested. When omitted singly from the complete mixture, valine, leucine, isoleucine, phenylalanine, glutamic acid, arginine, lysine, histidine, and tryptophane were found to be essential for the two strains tested; while threonine, cystine, methionine and tyrosine stimulated growth. No significant differences were found in the nutritive requirements of the strains isolated from milk and from human sources.
A recent study of 79 stock and recently isolated strains of the genus Corynebacterium secured from normal and pathologic animal sources has thrown some doubt on the usefulness of the present arrangement of species in this genus, which is based largely on habitat relationships. Several characters heretofore thought to be of primary value in differentiating the members of the genus have shown a wide range of variability.
An attempt to correlate the characteristics of these 79 cultures so as to arrive at a valid system of species differentiation proved to be practically futile. For this reason, and because of the variability of cultures previously classified as belonging to the same species, it is felt that the only valid arrangement of the cultures studied is one which establishes three rather broad groups, which agree in regard to the following six characters:
1 In a study of riboflavin production by various aerobic and anaerobic bacteria, Rodgers (1942) reported that fortification of the iron content of the corn mash used for fermentation by Clostridium acetobutylicum increased the production of riboflavin. Confirmation of this stimulatory effect of iron has been noted in the case of 4 out of 5 strains of this species in corn mash fermentations to which Fe as FeSO4 was added in 2, 4, and 6 X 10-M concentrations. The effect appears restricted to C. acetobutylicum, however, as C. roseum, C. felsineum, and other pigmented anaerobes including certain yellow butyric types do not respond to the addition of iron. 
